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All ERTs can be read 
by any Radio-based 
Reading Technology 



All ERTs can migrate 
from one reading 
technology to another 
without revisiting the 
meter/ERT 



FIG. 1 
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Two Way 1430 MHz-Reader 



Quantity 


Value 


Operational Mode(s) 


Fixed and Mobile 




1477 0 tn 14^2 0 MH7 


Channel Bandwidth 


50 KHz (6.25 kHZ center freq) 


Modulation Scheme 


FSK (spectral shaping allowed) 


Deviation 


+/-15KHz(+/-500Hz) 


Encoding 


Manchester 


Bit Rate 


1,512 ticks of an ideal 8.000 MHz 
clock (Tolerance 0.1%) 


Frequency Stability 


+/- 1 ppm - CCU 
+/- 1 ppm - DCU 
+/- 1.5 ppm-HHC 


Minimum RX Sensitivity 


-113 dBm for 0.01% BER - CCu 
-110 dBm for 0.01% BER - DCU 
-105 dBm for 0.01% BER - HHC 


TX Power 


+36 dBm (-1/+1 dB) EIRP - CCU 
+30 dBm (-1/+1 dB) EIRP - CCU 

+30 dBm (-1/+1 dB) EIRP - DCU 
+ 14 dBm (-1/+1 dB) EIRP - HHC 


Preamble Length 


24 bits ■ 


TX Modes - Transmitted Value 


01 - CCU 
00 - DCU 
00 - HHC 



FIG. 2 
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Two Way 1430 MHz - EndPoint 

Date Rate 1 



fin anti t*\/ 


\7s» 1 1 1 *» 
value 


Operational Mode(s) 


Fixed and Mobile 


Frequency Band 


1427.0 to 1432.0 MHz 


v^ndiinei jjaiiuwiuLii 


jv iviiZ io.zj kxiz> center ireqj 


Modulation acneme 


r^R (spectral shaping allowed) 


Deviation 


+/-12.5 KHz(+/-KHz tolerance) 


Encoding 


Manchester 


Bit Rate 


704 ticks of an ideal 8.000 MHz 
clock (Tolerance 0.5%) 


Frequency stability 


i / 

+/- z ppm 


Minimum RX Sensitivity 


-105 dBmfor 0.01%BER 


TX Power 


+14 dBm (-1/+1 dB) for TX Mode 00 
+30 dBm (-1/+1 dB) for TX Mode 01 


Minimum Preamble Length 


24 bits 


Factory Default Frequency 

■ 


The endpoint will always have the 
factory default frequency of 143 1 .925 
MHz (FCC Channel 349) programmed 
into channel 1 5 (Default receive 
channel) 


FIG. 3 A 


Two Way 1430 MHz - EndPoint 


Date Rate 2 




Quantity 


Value 


Operational Mode(s) 


Fixed and Mobile 


Frequencv Band 


1427.0 to 1432.0 MHz 


Channel Bandwidth 


50 KHz (6.25 kHZ center freq) 


Modulation Scheme 


FSK (spectral shaping allowed) 


Deviation 


+M2.5 KHz(+/-l KHz tolerance) 


Encoding 


NRZ with bit stuffing (1 in 7?) 


Bit Rate 


352 ticks of an ideal 8.000 MHz 
clock (Tolerance 0.5%) 


Frequency Stability 


+/- 2 ppm 


Minimum RX Sensitivity 


-105 dBmfor 0.01% BER 


TX Power 


+14 dBm (-1/+1 dB) for TX Mode 00 
+30 dBm (-2/+0 dB) for TX Mode 01 


Preamble Length 


24 bits 


Factory Default Frequency 


The endpoint will always have the 
factory default frequency of 1431.925 
MHz (FCC Channel 349) programmed 
into channel 15 (Default receive 
channel) 



FIS. 3B 
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One Way 1430 MHz - EndPoint 



Quantity 


Value 


Operational Mode(s) 


Fixed and Mobile 


Frequency Band 


1427.0 to 1432.0 MHz 


Channel Bandwidth 


50 KHz (6.25 kHZ center freq) 


Modulation Scheme 


FSK (Specifically TFM) 


Deviation 


+/-12.5 KHz KHz tolerance) 


Encoding 


NRZ 


Bit Rate 


352 ticks of an ideal 8.000 MHz 
clock (Tolerance 0.5%) 


Frequency Stability 


+/- 2 ppm 


Minimum RX Sensitivity 


N.A. (Programming RX-80 dBm) 


TX Power 


+14dBm (-2/+1 dB) 


Preamble Length 


24 bits 


Programming receiver default 
frequency 


The endpoint will leave the factory witt 
a default frequency of 1431.925MHz 
(FCC Channel 349) in the 
programming receiver. 



FIG. 4 
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Manchester Encoding Structure 

FIG. 5 
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7125 



0 


Preamble 


1 


Preamble 


2 


Preamble 


3 


Length 


4 


Length BAR 


5 


EPID HI 


6 


EPID 


7 


EPID 


8 


EPID LO 


9 


Endpoint Type 


10 


Message Type 


11 


Flags 


12 


Message 


• • 

• • 

• • 


n-2 


Message 


n-1 


CRCHI 


n 


CRC LO 



FIG. 7 
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0 


Preamble 


1 


Preamble 


2 


Preamble 


3 


EPID HI 


4 


EPID 


5 


EPID 


6 


EPID LO 


7 


Endpoint_Type_HI 


8 


Endpoint_Type_LO 


9 


Flags 


10 


Consumption_HI 


11 


Consumption 


12 


Consumption 


13 


Consumption_LO 


14 


Tamper_HI 


15 


Tamper_LO 


16 


Reserved-Type Specific 


17 


Reserved-Type Specific 


18 


CRC HI 


19 


CRC LO 



FIG. 8 
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p 


Preamble 


p 


Preamble 


p 


Preamble 


0 


System ID 


1 


Frame ID 


2 


Cell ID 


3 


RTC HI 


4 


RTC 


5 


RTC 


6 


RTC LO 


7 


Command_Flags 1 


8 


Command_Flags 2 


9 


Slot Offset 


10 


First_UM_HI 


11 


First UM LO 


12 


EPID_HI 


13 


EPID 


14 


EPID 


15 


EPID LO 


16 


Security_HI 


17 


Security_LO 


18 


Command Set 


19 


Command 


20 


Command_Body_HI 


21 


Command_Body_LO 


22 


Response Frea HI 


23 


Response Freq LO 


24 


Reserved 


25 


Reserved 


26 


CRC_HI 


27 


CRC_LO 



Note: All bytes are sent MSB first. 



FIG. 9 A 
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p 


Preamble 


P 


Preamble 


P 


Preamble 


0 


System ID 


1 


Command_Flags 


2 


EPID_HI 


3 


EPID 


4 


EPID 


5 


EPID LO 


6 


Security_HI 


7 


Security_LO 


8 


Number of Commands 


9 


Command 1 


10 


Command_J_Body HI 


11 


Command__l__Body LO 


12 


Command 2 


13 


Command_2_Body HI 


14 


Command 1 BodyLO 


• • 

• • 

• • 


j-6 


Command_n 


i-5 


Command_n_Body HI 


j-4 


Command_n_Body LO 


j-3 


Reserved 


j-2 


Reserved 


i-1 


CRC_HI 


,i 


CRC LO 



Note: All bytes are sent MSB first. 



FIG. 9B 
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Universal Command Types 





Rit Value 


PnmmanH Tvap 
\^uiiniiaiiu ijr|/t- 


vsV/iiiiiiaiiu D\j\j.y 


lVfpQQacrp 

ivi t ootlL: t 

Tvne 


o 


00000000 

V V/V/V/W/U V 


Rpnnrt SJtatu<? 


0x0000 

V/AV/V/V/V/ 


o 


i 




00000001 


Change System Number 


New System Number 


IS 


Z 


UUUUUU1U 


i^nange oroup iNumuer 


Moil 7 t » t*/~Vl 1 \ll 1 YY\ V\£it* 

r>ew oroup iNumoer 


7^ 




i 




L/nange ouogroup iNumuer 


iNew ouogroup iNumoer 


/ 3 


4 


UU000100 


Change System Slot Number 


New System Slot Number 


75 




0UUUU1U1 


Change Lrroup blot iNumber 


New oroup olot IN umber 




/J 


0 


UUUUU1 1U 


v^nange ouogroup oiot iNumoer 


iNew ouogroup oiot iNumoer 


Ij 


7 


nonnoi i i 


Phiinopc ppil in 


Npw PpII th 


/ J ; 


o 


00001000 


P pr» Art ^11 At Mnmrtprc 
IvCpUii olUL INUIIlUCio 


OyOOOO 


/ j 


6 

y 


00001001 

yjvjyjyj i i 


PpcptiH ParVpt 


ParWpt Tsliimlipr tn PpqptiH 
x av^ivvi l^i uiiiud ii/ ivvdC/iiu 


v all Co 


10 

1 \J 


00001 01 0 

UUUU 11/11/ 


Qpt T?PAPi\ZPt* Riinrtlp-TTn Pprirtn 
OCl rvCCClVCl DUUUIC - Up rcriuu 


Timp in fpntVic A"f cap 
111I1C 111 ICIlllla Ul set. 


7S 
/ J 


1 1 
1 1 


UUUU 1U1 1 


* nOfl fYDO 1 Jr rX 1 X Q/111Dt1AQ 

i^nanges r in oequence 


rV 1 T f UlVl W A/111 A«t/\A 

iNew riN oequence 


7^ 

/ J 


1 ? 
1 z 


00001 1 00 
UUUU1 1 UU 


Qpf Wirrh pAWPr Riihhlp 1 Trt 

oci nigii ruwer duodil up 

cnannei 


v^ndnnci iNumoer 


7^ 

/ J 


1 1 


0000 1101 
UvvU 1 1 U 1 


oei riign-x ower ouDDie-up renou 


i ime in iviinuies 


7^ 


1 /< 
14 


A AAA 1 1 1 A 

00001110 


Enable/Disable High-Power 
Bubble- Up 


0x0000 to Disable 

Any non-zero value to enable 


75 


! l-> 


AAAfVI 111 

00UU1 1 1 1 


«Keservea» 


A„ AAAA 

UxOOUu 


n/a 


1 A 


UUU1 UUUU 


< -<Keservea» 




n/a 


1 7 
1 / 


aaai nnn 1 
UUU 1 UUU 1 


Ke s erve a» 


ftvftftftft 

UXUUUu 


n/a 


1 a 

1 o 


OOOl OOl 0 
UUUIUU1U 


^^Ke s erveu-^-^ 


OvOono 

UXUUUU 


n/a 1 


1 a 

19 


AAA 1 AA 1 1 

00010011 


«Reserved» 


A AA AA 

0x0000 


n/a 


! 20 


AAA 1 At A A 
00010100 


Reset Endpoint Password 


New Password 


n/a 


7 i 


AAA 1 A 1 A 1 

UUU1U1U1 


Keset auk Data Mask 


iNew AUK Uata Mask 


n/a 


zz 


aaa i a 1 1 a 
UUU i u 1 1 u 


^^Kes erve a^^* 


Avftftftft 


n/a 




i 0001 01 1 1 
UUU 1 Ul i 1 


^^i\.eserveu-^^ 


OyOOOO 
UXUUUU 


n/a 


94 


0001 1 000 
UUU 1 1 UUU 


^^xveberveu^^ 


OvOOOO 






0001 1001 

UUU 1 1 \J\J 1 


pQprvprl!» 


0x0000 


11/ a 


26 


00011010 


«Reserved» 


0x0000 


n/a 

iiy x* 


27 


00011011 


«Reserved» 


0x0000 


n/a 


28 


00011100 


«Reserved» 


0x0000 


n/a 


29 


00011101 


«Reserved» 


0x0000 


n/a 1 


30 


00011110 


«Reserved» 


0x0000 


n/a 


31 


00011111 


«Reserved» 


0x0000 


n/a 


32 


00100000 


Configure Tx Power 


Level in dBm (integer, 0=-20) 


75 


33 


00100001 


Set Channel Frequency (3.2.1) 


Channel Number 


75 


34 


00100010 


Set Deviation 


New Deviation 


75 


35 


00100011 


Set Data Rate 


New Data Rate 


75 


36 


00100100 


«Reserved» 


0x0000 


n/a 


37 


00100101 


«Reserved» 


0x0000 


n/a 



FIG. 10 
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Universal Command Types 



Value 


Bit Value 


Command Type 


Command Body 


Response 
Message 
Type 


38 


00100110 


«Reserved» 


0x0000 


n/a 


39 


00100111 


«Reserved» 


0x0000 


n/a 


40 


00101000 


«Reserved» 


0x0000 


n/a 


41 


001010U1 


«Keserved» 


UxOOOO 


n/a 


42 


00101010 


«Reserved» 


0x0000 


n/a 


43 


00101011 


«Reserved» 


0x0000 


n/a 


XI 

44 


00101100 


«Reserved» 


A A A A A " 

0x0000 


n/a 


45 


00101101 


«Reserved» 


0x0000 


n/a 


46 


00101110 


«Reserved» 


0x0000 


n/a 


47 


00101111 


«Reserved» 


0x0000 


n/a 


48 


00110000 


Multiple Ungrouped Endpoint 
(3.2.3.1) 


Multiple Addressed Endpoint 
Slot Number 


See 3.2.4.1 


49 


00110001 


Vector and Listen (3.2.3.2.) 


Slot Number 


See 3.2.4.2 


50 


00110010 


Multiple Commands to Individual 
Endpoint (3.2.3.3.) 


Slot Number 


See 3.2.4.3 


51 


00110011 


«Reserved» 


0x0000 


n/a 


52 


00110100 


«Reserved» 


0x0000 


n/a 


53 


00110101 


«Reserved» 


0x0000 


n/a 


54 


00110110 


«Reserved» 


0x0000 


n/a 


55 


00110111 


«Reserved» 


0x0000 


n/a 


56 


00111000 


«Reserved» 


0x0000 


n/a 


57 


00111001 


«Reserved» 


0x0000 


n/a 


58 


00111010 


«Reserved» 


0x0000 


n/a 


59 


00111011 


«Reserved» 


0x0000 


n/a 


60 


00111100 


«Reserved Engineering Use 
Only» 


0x0000 


n/a 


61 


00111101 


«Reserved Engineering Use 
Onlv» 


0x0000 


n/a 


62 


00111110 


«Reserved Engineering Use 
Only» 


0x0000 


n/a 


63 


00111111 


«Reserved Engineering Use 
Onlv» 


0x0000 


n/a 



FIG. 10 
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Type Specific Commands 



Value 


Bit Value 


Command Type 


Command Body 


Response 
Message 
Type 


64 


01000000 


Report Encoder/Meter Status 


0x0000 


32 


65 


01000001 


Report Consumption 


0x0000 


1 


66 


01000010 


Report Consumption/Tamper 


0x0000 


2 


67 


01000011 


Report Interval Data 


0x0000 


3 


68 


01000100 


Report TOU Data 


0x0000 


4 


69 


01000101 


Reset TOU Data 


0x0000 


75 


70 


01000110 


Report Daily Read Data 


0x0000 


5 


71 


01000111 


Report Multi-Encoder 
Consumption 


0x0000 


6 


72 


01001000 


Report Multi-Encoder 
Consumption with Tamper 


0x0000 


7 


73 


01001001 


Report Default Message 


0x0000 


Default 


74 


01001010 


Report Logged Data 


0x0000 


10 


75 


01001011 


«Reserved» 


0x0000 


n/a 


76 


01001100 


«Reserved» 


0x0000 


n/a 


77 


01001101 


«Reserved» 


0x0000 


n/a 


78 


01001110 


«Reserved >> 


0x0000 


n/a 


79 


01001111 


«Reserved» 


0x0000 


n/a 


80 


01010000 


«Reserved» 


0x0000 


n/a 


81 


01010001 


«Reserved» 


0x0000 


n/a 


82 


01010010 


«Reserved» 


0x0000 


n/a 


83 


01010011 


«Reserved» 


0x0000 


n/a 


84 


01010100 


Report Temperature 


0x0000 


20 


85 


01010101 


«Reserved» 


0x0000 


n/a 


86 


01010110 


«Reserved» 


0x0000 


n/a 


87 


01010111 


«Reserved» 


0x0000 


n/a 


88 


01 on 000 


«Re<;erveH» 




n/a 


89 


01011001 


«Reserved» 


0x0000 


n/a 


90 


01011010 


Set Configuration Flags 1 


See Figure 3.1.2.1 


75 


91 


01011011 


Set Configuration Flags 2 


See rigure 3.1.2.2 


75 


92 


01011100 


Set Configuration Flags 3 


See Figure 3.1.2.3 


75 


93 


01011101 


Initialize 16 LSB of Consumption 


New Consumption (low half) 


75 


94 


01011110 


Initialize 16 MSB of Consumption 


New Consumption (high halfi 


75 


95 


01011001 


«Reserved» 


0x0000 


n/a 


96 


01100000 


Program Daily Read Latch Time 


Hour of Day (Midnight=0, 
Noon=12. 11:00PM=23) 


75 


97 


01100001 


Set Interval Data Bucket Size 


Size, in minutes 


75 


98 


01100010 


Set Default Message 


Tvpe of Default Message 


75 


99 


01100011 


Set Default Message Body 


Default Message Body 


n/a 


100 


01100100 


Acknowledge Alarm 


Message Type of Alarm 


None 



FIG. 11 
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Value 


Bit Value 


Command Type 


Command Body 


Response 
Message 
Type 


101 


01100101 


«Reserved» 


0x0000 


n/a 


102 


01100110 


«Reserved» 


0x0000 


n/a 


103 


01100111 


«Reserved» 


0x0000 


n/a 


104 


01101000 


«Keserved» 


UxOOOU 


n/a 


105 


01U01001 


«Reserved» 


OxOOOO 


n/a 


106 


01101010 


«Reserved» 


OxOOOO 


n/a 


107 


01101011 


«Reserved» 


0x0000 


n/a 


108 


01101100 


«Reserved» 


0x0000 


n/a 


109 


01101101 


«Reserved» 


0x0000 


n/a 


110 


01101110 


«Reserved» 


0x0000 


n/a 


111 


01101111 


«Reserved» 


0x0000 


n/a 


112 


01110000 


«Reserved» 


0x0000 


n/a 


113 


01110001 


«Reserved» 


0x0000 


n/a 


114 


01110010 


«Reserved» 


0x0000 


n/a 


115 


01110011 


«Reserved» 


0x0000 


n/a 


116 


01110100 


«Reserved» 


0x0000 


n/a 


117 


01110101 


«Reserved» 


0x0000 


n/a 


118 


01110110 


«Reserved» 


0x0000 


n/a 


119 


01110111 


«Reserved» 


0x0000 


n/a 


120 


01111000 


«Reserved» 


0x0000 


n/a 


121 


01111001 


«Reserved» 


0x0000 


n/a 


122 


01111010 


«Reserved» 


0x0000 


n/a 


123 


01111011 


«Reserved» 


0x0000 


n/a 


124 


01111100 


«Reserved» 


0x0000 


n/a 


125 


01111101 


«Reserved» 


0x0000 


n/a 


126 


01111110 


«Reserved» 


0x0000 


n/a 


127 


01111111 


«Reserad» 


OxOOOO 


n/a 


128 


10000000 


«Reserved» 


0x0000 


n/a 


129 


10000001 


«Reserved» 


0x0000 


n/a 


130 


10000010 


«Reserved» 


0x0000 


n/a 


131 


10000011 


«Reserved» 


0x0000 


n/a 


132 


l 0000 l 00 


«Reserved» 


0x0000 


n/a 


133 


iooooioi 


«Reserved» 


0x0000 


n/a 


134 


10000H0 


«Reserved» 


0x0000 


n/a 


135 


lOOOOlll 


«Reserved» 


0x0000 


n/a 


136 


10001000 


«Reserved» 


0x0000 


n/a 


137 


lOOOlOOl 


«Reserved» 


0x0000 


n/a 


138 


ioooioio 


«Reserved» 


0x0000 


n/a 


139 


lOOOlOll 


«Reserved» 


0x0000 


n/a 


140 


lOOOHOO 


«Reserved» 


0x0000 


n/a 


141 


lOOOHOl 


«Reserved» 


0x0000 


n/a 



FIG. 11 
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1 T 1 

Value 


Bit Value 


Command Type 


Command Body 


Response 
Message 
Type 


142 


10001110 


«Reserved» 


0x0000 


n/a 


143 


i f\/\f\ 1111 
10001111 


«Reserved» 


0x0000 


n/a 


144 


1 00 1 0000 


«Reserved» 


0x0000 


n/a 


145 


10010001 


«Reserved» 


0x0000 


n/a 


4 A ^ 

146 


10010010 


«Reserved» 


0x0000 


n/a 


147 


10010011 


«Reserved» 


0x0000 


n/a 


148 


10010100 


«Reserved» 


0x0000 


n/a 


1 49 


10010101 


«Reserved» 


0x0000 


n/a 


1 50 


10010110 


Report Event Summary 


0x0000 


150 


1 5 1 


10010111 


Report Individual Event 
Information 


Event Number ( 1 =most 
recent, 2=next most recent, 
max 4) 


vanes 


152 


10011000 


«Reserved» 


0x0000 


n/a 


153 


10011001 


«Reserved» 


0x0000 


n/a 


154 


10011010 


«Reserved» 


0x0000 


n/a 


155 


10011011 


«Reserved» 


0x0000 


n/a 


156 


10011100 


«Reserved» 


0x0000 


n/a 


157 


10011101 


«Reserved» 


0x0000 


n/a 


158 


10011110 


«Reserved» 


0x0000 


n/a 


159 


10011111 


«Reserved» 


0x0000 


n/a 


160 


10100000 


«Reserved» 


0x0000 


n/a 


161 


10100001 


«Reserved» 


0x0000 


n/a 


162 


10100010 


«Reserved» 


0x0000 


n/a 


163 


10100011 


«Reserved» 


0x0000 


n/a 


164 


10100100 


«Reserved» 


0x0000 


n/a 


165 


10100101 


«Reserved» 


0x0000 


n/a 


166 


10100110 


«Reserved» 


QxOOOO 


n/a 


167 


4 S~\ -4 S~\ /"Y 4 4 4 

10100111 


«Reserved» 


0x0000 


n/a 


168 


10101000 


«Reserved» 


0x0000 


* 

n/a 


1 CC\ 


1 A 1 A t A A 1 

lOIOlUOl 


«Keserveu» 


0x0000 


n/a 


170 


10101010 




0x0000 


it/ ci 


171 


10101011 


«Reserved» 


0x0000 


n/a 


172 


10101100 


«Reserved» 


0x0000 


n/a 


173 


10101101 


«Reserved» 


0x0000 


n/a 


174 


10101110 


«Reserved» 


0x0000 


n/a 


175 


10101111 


«Reserved» 


0x0000 


n/a 


176 


10110000 


«Reserved» 


0x0000 


n/a 


111 


10110001 


«Reserved» 


0x0000 


n/a 


178 


10110010 


«Reserved» 


0x0000 


n/a 


179 


10110011 


«Reserved» 


0x0000 


n/a 


180 


10110100 


«Reserved» 


0x0000 


n/a 
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Value 


Bit Value 


Command Type 


Command Body 


Response 
Message 
Type 


181 


10110101 


«Reserved» 


0x0000 


n/a 


182 


10110110 


«Reserved» 


0x0000 


n/a 


183 


10110111 


«Reserved» 


0x0000 


n/a 


184 


10111000 


«Reserved» 


0x0000 


n/a 


185 


10111001 


«Reserved» 


0x0000 


n/a 


186 


10111010 


«Reserved» 


0x0000 


n/a 


187 


10111011 


«Reserved» 


0x0000 


n/a 


188 


10111100 


«Reserved» 


. 0x0000 


n/a 


189 


10111100 


«Reserved» 


0x0000 


n/a 


\% 


10111116 


«Reserved» 


0x0000 


n/a 


191 


10111111 


«Reserved» 


0x0000 


n/a 


192 


11000000 


«Reserved» 


0x0000 


n/a 


193 


11000001 


«Reserved» 


0x0000 


n/a 


194 


11000010 


«Reserved» 


0x0000 


n/a 


195 


11000011 


«Reserved» 


0x0000 


n/a 


196 


11000100 


«Reserved» 


0x0000 


n/a 


197 


11000101 


«Reserved» 


0x0000 


n/a 


198 


11000110 


«Reserved» 


0x0000 


n/a 


199 


11000111 


«Reserved» 


0x0000 


n/a 


200 
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Command 50: Multiple Commands to Individual Endpoint Frame 
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